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When understanding and managing trophic dynamics, what is deemed a natural or unnatural interaction must first be considered (Rolston 2001 ). The aim of restoring 'natural' systems in the modern era becomes somewhat problematic. Wildlife conservation is still possible in human dominated landscapes but maintaining top-down ecological processes in such landscapes is challenging (Chapron et al. 2014; Linnell et al. 2015; López-Bao et al. 2015) . The impacts of world-wide predator decline and the relative importance of direct and indirect species interactions have been highlighted as fundamental ecological questions (Sutherland et al. 2013 ). Yet caution has been expressed in seeing apex predators like the grey wolf Carnivora Canidae Canis lupus as ecological saviours because ecosystem services may not universally apply, particularly if inhibited by anthropogenic activity (Mech 2012) . Furthermore, there is only one intact terrestrial predator guild in the world (Africa), so all other guilds may reflect the impacts of the Pleistocene megafauna extinctions and shifting baselines to mesopredator-dominated systems ; Valkenburgh et al. 2015) . The question arises as to what the conservation benchmark or baseline is, was or should be given a particular ecological context (Berger 2008; Hayward 2009; Hayward 2012 ).
Species at higher trophic levels are often lost more rapidly than those at lower trophic levels (Dobson et al. 2006 ). Apex predator decline and trophic simplification is something of great concern worldwide (Estes et (Reimoser 2003) . Humans can impact apex predators in much the same way as they impact smaller predators and prey species, through density-mediated (consumptive) and trait/behaviourally-mediated (non-consumptive) pathways (Ordiz et al. 2013 ). Impacts can be direct (Packer et al. 2009 ; Virgos and Travaini 2005) or indirect through effects on other species or habitat (Rogala et al. 2011; Sidorovich et al. 2003 ).
Context-dependent interactions between species are common but often poorly described (Chamberlain et al. 2014 ). This review examines the contextual impacts of large carnivores and the potential for human interference through effects on species assemblage, A search of literature was conducted using Web of Science and Google Scholar with "OR" and "AND" search operators and a mixture of key words (apex predator*, large carnivore*, carnivore*, mesopredator release, mesopredator*, mesocarnivore*, large herbivore*, herbivore suppression, grazing, browsing, predation pressure*, interspecific, interspecific interaction*, interspecific killing, predation, intraguild predation, competition, competitor*, trophic cascade*, predation risk*, ecosystem service*). Reference trails, recommended papers or appropriate material already in the possession of the authors were also used to inform this review.
Predation risk
Predators consume prey but they also provide risk (Brown and Kotler 2007; Fortin et al. 2005 ). Harassment and the associated energetic losses of responding to predation risk can carry costs to overall fitness (Creel 2011). Predation risk is a powerful motivator that can affect behaviour and how an animal uses time and space as well as investment in other antipredator strategies (Brown et al. 1999 
Interactions with mesopredators
Larger predators can sometimes limit the impacts, range and densities of smaller predators (Henke and Bryant 1999; Levi and Wilmers 2012; Prugh et al. 2009 ). Soulé et al., (1988) observed that, in the absence of larger more dominant predators, smaller predators and omnivore populations explode: increasing abundance by up to ten times that before release. The mesopredator release hypothesis predicts that a decrease in abundance of top-order predators results in an increase in the abundance of mesopredators due to a reduction in intraguild predation and competitive suppression (Letnic and Dworjanyn 2011; Ritchie and Johnson 2009 ). Suppression of mesopredators can result in density reductions or even Interspecific competitive killing, intraguild predation and interspecific interference competition are common in a whole range of mammalian carnivores (Lourenco et al. 2014) , particularly between species with elements of niche overlap and species of the same family having not too dissimilar body mass (Linnell and In the presence of a larger canid, coyotes were supressed by wolves and red foxes became more abundant (Levi and Wilmers 2012) . North American wolves impact coyote distribution, abundance (33% lower in wolf abundant sites) and dispersal survival rates (Berger and Gese 2007; Newsome and Ripple 2014). In the presence of a feline apex predator however, coyotes were only killed by mountain lions Carnivora Felidae Puma concolor defending or usurping food caches during winter when diets overlapped significantly more (Koehler and Hornocker 1991) . The overall impacts of predator communities and the outcomes of mesopredator suppression might depend directly on the number, density and composition of predator dominance levels (Chakarov and Krueger 2010). 
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Environmental productivity
Apex predators can affect food availability to smaller predators through the provision of carrion (Wilmers and Getz 
Landscape
The interplay between predation risk and habitat features can shape foraging decisions and habitat use (Camacho 2014 
Context's affecting interactions with large herbivores

Species assemblage
In Europe, the limiting effects of lynx Carnivora Felidae Lynx lynx and wolf upon roe deer Cetartiodactyla Cervidae Capreolus capreolus density were stronger when both species were present than by one species alone (Melis et al. 2009 ). Where one species was present alone (most commonly the wolf) mean roe deer density was 917 per 100km 2 but only 167 in the presence of both predators (Melis et al. 2009 ). This suggests that predators can have additive effects on shared prey and that generally lynx are a more dominant predator of roe deer in Europe. The composition of large carnivores in a given scenario is clearly consequential to the effects upon herbivore communities.
In south-eastern Norway, roe deer fawns were consumed by red foxes (8.6% spring-summer diet, (Panzacchi et al. 2008) . Red foxes had a highly varied diet so fawns were not considered important to the population dynamics of red foxes, implying that there was unlikely to be any stabilising feedback mechanism between the species (Panzacchi et al. 2008 ). Where mesopredators are released from apex predator suppression, mesopredators could have more pronounced impacts on herbivore recruitment ). This may offer some compensation for a lack of adult ungulate predation by large carnivores. However, even if density-driven effects could be compensated by mesopredators, smaller carnivores are unlikely to replace the behavioural dynamics between larger carnivores and adult ungulates.
Harvesting of larger trophy individuals or the removal of larger predators in general due to human conflicts could have catastrophic effects (Packer et al. 2009 The traditional role of humans as part of the predator guild in communities is often overlooked. Aboriginal hunters were important apex predators in Australia following their arrival and the extinction of the megafauna ). In the absence of its human hunting partners, the dingo may not truly fulfil the role of an apex predator and its modern ecological function may differ given vast anthropogenic habitat modification . In a similar fashion, our understanding of how indigenous North American's impacted the landscape is still developing (Lightfoot et al. 2013 ). The sustainability of such impacts are debateable, but it is clear that the removal of human regimes from wilderness designations in the USA will not replicate the ecological conditions present since its colonisation by European settlers (Kay 1994 ).
The role of humans in the modern food web and the very different nature of our interactions and impacts is something worth considering. Modern hunting practices and regulations vary dramatically across the globe and the impacts will no doubt vary too. The attractive rewilding concept of re-establishing self-sustaining ecosystems with minimal human disruption may help to maintain large carnivore-herbivore interactions, but requires careful consideration of desired outcomes (Brown et al. 2011 ). Such management intervention may not always be pragmatic or necessarily a true reflection of the historic status quo. An understanding of how humans influence trophic dynamics could help to better predict and steer landscape management to desired outcomes.
Ecosystem productivity
Resource driven landscape use (Owen-Smith 2014) and bottom-up effects of environmental productivity are often a major driving force influencing large herbivore distribution and abundance (Coe et al. 1976; East 1984; Karanth et al. 2004 ). For example, roe deer abundance in Europe was positively correlated with environmental productivity (Melis et al. 2009 ). The impacts of large predators were however weak in productive environments and regions with mild climate but noticeably greater in regions with harsher winters and lower productivity (Melis et al. 2009 ). Climatic features such as temperature or snow depth can also interact with local complexities, impacting the strength of predation pressure and trophic cascades (Post et al. 1999; Sanford 1999 Predator specific strategies in prey may also promote coexistence among predator species, if employing vigilance or avoidance strategies against one sort of predator causes the forager to be more vulnerable to another (Sih et al. 1998 ).
Variation in response to predators may be driven by local selective pressures. Predator hunting strategies, foraging behaviour and social organisation of herbivores alongside environmental variables will lead to context-dependent herbivore response to predation risk (Samelius et al. 2013) . Prey species response to predation risk in turn impacts lower trophic levels in what is ambiguously known as a trophic cascade (Polis et al. 2000) . In the absence of human hunting pressures large herbivores may adjust their behaviour in response to large carnivores (Berger et al. 2001b ). Human interactions with ungulates may sometimes benefit large carnivores (Kilgo et al. 1998 ). However, anthropogenic selection can also impact behavioural evolution and herbivore learning in a different and opposing manner to that of large carnivores, potentially negating their impacts (Ciuti et al. 2012; Sand et al. 2006 ).
Individual behaviour, learning and the selective pressures of large carnivores and humans over time may be important drivers of large herbivore behaviour and its potential cascading effects. It is essential to know whether human interactions yield desired outcomes or interfere with the impacts of large carnivores through intensified or competing selection pressures.
Conclusions
Interactions between species are complicated. Suppression of one species by another can be driven by a varying intensity of both density-and behaviourally-mediated mechanisms. Impacts from large carnivores will not be homogenous across contexts. Factors intrinsic to prey, predators and the given system (species composition, environmental productivity, landscape, and predation risk) will culminate to produce the resultant dynamics in a given context. The mixture of variables yielding interspecific relationships with large carnivores in a given context will in turn interact with additional features at lower trophic levels, dictating further interspecific interactions, ecosystem services and the presence of trophic cascades from large carnivores.
Human-induced changes could have cascading effects for the entire carnivore community, on prey communities of both apex and mesopredators and consequently habitat structure and biodiversity (Fig.1) . The impacts of humans on other species, the types and intensity of human activity in a given context could alter the direction or severity of other interspecific interactions (Table 1) . Humans can remove large carnivores from systems altogether, undesirably influence large carnivore activity, disrupt foraging, reduce survival success or breeding capability, suppress habitat use and ultimately interfere with trophic interactions.
An understanding of whole ecosystems and the processes that maintain them is key to ensuring sustainability. If we are to understand ecological systems, it is important for basic monitoring of common as well as rare species to be undertaken alongside novel experimental approaches. Whilst managers, politicians and the public might desire standardised answers, blanket assumptions of the role of large carnivores across contexts and inflexible or misinformed approaches to their management are damaging. In order to take appropriate management and conservation action in any given context, interspecific interactions, the outcome of human interference and the trade-off between ecosystem services and anthropogenic land uses must be informed by robust experimentation and analysis. It is imperative that the consequences of intervention, particularly predator control are understood. Benefits derived from large carnivores could be dependent on human context. As the most dominant landscape and resource user on the planet, humans have the potential to influence ecosystems and the organisms that inhabit them. The impacts of humans on other species in a given context could alter the direction or severity of consumptive and nonconsumptive interactions between species. Humans can affect top down control from large carnivores which can have trickle down effects through trophic interactions, affecting habitat use and foraging behaviour with consequences for ecosystem services (solid arrows). These services can in-turn feedback to affect humans (dashed arrows). This figure represents a simplified flow diagram of how context affects the impacts from large carnivores; additional mechanisms have been excluded for clarity. Table. 1. Human impacts and their potential consequences to trophic systems. Both direct influences and consequent alterations to interspecific interactions can affect ecological processes. The positive (+), negative (-) or neutral (=) impacts of human interventions on a guild of organisms are likely to vary dramatically and will be dependent on context. Human interactions with apex predators can alter mesopredator release (MR), large herbivore release (LHR), predation (P), competition (C), food availability (F), seed predation (SP) and seed dispersal (SD). Negative human influences on large carnivores can release those species they suppress. This could in turn have cascading effects, potentially increasing (↑) or decreasing (↓) pressure on other species further down the food chain. 
